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United S t a t e s  Departffient o f  Energy 

D r .  Edward A .  b r t e l l ,  N a t i o n a l  Cen te r  f o r  Atmospheric Resea rch ,  i 
Boulde r ,  Colorado 80307 

C r i t i q u e  of  ERDA-15I15-D and DOE S t a f f  S t a t e m e n t  of  A p r i l  1978 w i t h  
r e s p e c t  t o  h e a l t h  e f f e c t s  and s t a n d a r d s  f o r  exposure  t o  a l p h a  e&::- 
t i n g  p o l l u t a n t s +  

The s t a t e d  purpose of t h e s e  h e a r i n g s  i s  t o  a f f o r d  f u r t h e r  o p p o r t u n i t y  f o r  
p u b l i c  c o m e n t  r e g a r d i n g  t h e  d r a f t  E n v i r o m e n t a l  Irn?act S t a t e m e n t  on Rocky 
F l a t s ,  k-ith p a r t i c u l a r  a t t e n t i o n  t o  t h e  Rlne s u b s t a n t i v e  p o i n t s  a d d r e s s e d  ir. 
t h e  M E  S t a f f  S t a t e m e n t  d a t e d  A p r i l  1978. My c o m e n t s  a p p l y  s p e c i f i c a l l y  t o  
p o i n t  ( 2 1 ,  h e a l t h  e f f e c t s  of t h e  o p e r a t i o n  of  t h e  p l a n t  and t h e  method o f  c a l -  
c u l a t i A n g  t h e  dose o f  r a d i a t i o n  t o  t h e  popg;ation, and t o  p o i n t  ( 5 ) ,  e n v i r o n -  
men ta l  m o n i t o r i n g ,  analysis and s t a n d a r d s .  

The p r i n c i p a l  p u b l i c  h e a l t h  r i s k s  a s s o c i a t e d  w i t h ,  t h e  Rock;, Flat3 Plan!. 
o p e r a t i o E  are t h e  c a n c e r  r i 3 k s  and genet:c effects a t t r i b u t a b l e  t o  p l u t o n i u z ,  
americium ana o t h e r  a l p h a  e m i t t i n g  c o n t a z l n a n t s .  And a q Q e s t i o n  of P Z r t i c J l a -  
concern i s  t h a t  of t h e  h e a l t h  r i s k s  a s s o c i a t e d  wi th  h i g h  F l u t a n i u m  and uner i -  
c i i n  con tamina t ion  of s o i l s  and ' J ege ta t iO?  i n  t h e  o f f s l t e  e n v i r o n s  o f  Rocl::; 
r l a t s .  I n  some areas t h e  p l u t o n i u n  c o n t a n i n a t i o n  from Aocky F l a t s  excee?z 
f a l l o u t  l e v e l s  of  plutonimn i n  the s u r f a c e  l a y e r s  of sqi19 by f a c t o r s  o f  
hundreds t o  t housands .  

" 

D e s p i t e  a s s u r a n c e s  t o  t h e  c o n t r a r y  ir. FI3A-15*J5-3 and i n  the DC)Z Staff 
S t a t e m e n t ,  t h e r e  i s  no a d e q u a t e  b a s i s  f o r  t h e  a s s e s z e n t  of' c a n c e r  r i s k s  a n d  
g e n e t i c  e f f e c t s  for per sons  c h r o n i c a l l y  exposed t3  a l p h a  emitti3g contaEina3t .s  
i n  s o i l s .  E s t b z t e s  of  c a n c e r  risks and g e n e t i c  e f f e c t s  g i v e n  i n  EXDA-15h5-3 

(I The N a t i o n a l  C e n t e r  f o r  Atmospheric Research I s  sponsored  by t h e  Na t iona l  
S c i e n c e  Foundat ion 

'S t a t eaen t  p r e s e n t e d  a t  h e a r i n g s  on t h e  &raf t  Environrnect Impact S t a t e m e n t ,  
E?DA-1545-D, Roc!q Flats P l a n t  S i t e ,  Gold%n, Co lo rado ,  sponsored by t h e  Depart-  
ment of Energy and held on 24 my 1978 i r .  Denver,  Colorado.  
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a r e  m d e  on e s s e n t i a l l y  t h e  same basis as t h o s e  g i v e n  i n  t h e  r e c e n t  r e p o r t  of 
t h e  U.S. Environmental  P r o t e c t i o n  Agency r e p o r t  "Proposed Guidance on Dose 
L i m i t s  f o r  Pe r sons  Exposed t o  Transuranium Elements i n  t h e  General Environ-  
ment ,"  EPA 520/4-77-016, September 1977. My comments on t h e  EPA Proposed 
Guidance,  d a t e d  24 Februa ry  1978, a re  e q u a l l y  a p p l i c a b l e  t o  ERDA-1545-D an3 
are  appended h e r e u i t h  as  t h e  main p a r t  of  my s t a t e m e n t .  

The r i s k  e s t i m a t e s  in bo th  ERDA-7545-D u l d  t h e  E P A  Proposed Guidance a r e  
based s u b s t a n t i a l l y  on t h e  N a t i o n a l  Acadetcy of  S c i e n c e s  B E I R  Committee Repor t s  
o f  1972 and 1976. I must p o i n t  o u t  t h a t  t h e s e  BEIR C o m i t t e e  r e p o r t s  have 
v e r y  S e r i o u s  sho r t comings  w i t h  r e s p e c t  t o  t h e i r  t r e a t m e n t  of  i n t e r n a l  a l p %  
emitters i n  man and t h e i r  g e n e t i c  e f f e c t s ,  cance r  risks and o t h e r  c h r o n i c  
h e a l t h  e f f e c t s .  These sho r t comings  are d e s c r i b e d  e x p l i c i t l y  i n  S e c t i o n  6 ,  
pages 7 and 8 of  my appended c o m e n t s  on t h e  EPP. Guidance and L? t h e  accon- 
panying s t a t e m e n t  t o  t h e  B E I R  Committee, "Bronch ia l  Cancer i n  C i g a r e t t e  
Smokers Prom Alpha E m i t t i n g  "Warm Pa r t i c l e s , "  J u l y  2 2 ,  1977. 

I n  a l l  r i s k  assessments by E R D A ,  EPA and t h e  B E I R  C o m i t t e e ,  i t  i s  t a c i t l y  
a s s m e d  t h 2 t  most g e n e t i c  e f fec ts  and most c z n c e r s  i n  man a r e  a t t r i b u t a b l e  tc)  
a g e z t s  ( u n i d e n t i f i e d )  and /o r  mechanisms o t h e r  t h a n  i o n i z i n g  r a d i a t i o n .  The  
v a l i d i t y  of t h i s  s u p p o s i t i o n  i s  c e n t r a l  t o  t h e  issue of g e n e t i c  e f f e c t s  2"; 
c a n c e r  r i s k s  o f  a l p h a  emit ters .  There i s  p u b l i s h e d  ev idence  i n d i c a t i n g  thi?: 
a l p h a  m i t t e r s  m y  be c o n c e n t r a t e d  a t  g e m  c e l l  s i t e s  and a t  t w o ?  s i t e s  i r  
mmals, i n c l u d i n g  man. Alpha e m i t t e r s  a?e  e x c e p t i o n a i l y  e f f e c t i v e  in thc 
p r o d u c t i o n  of  g r o s s  chronmome a b e r r a t i o n s  which a r e  observed in most hur2-i 
m a l i g n a n c i e s  and g e n e t i c  d i s o r d e r s .  By conpa r i son  t h e  proposed c h e n i c a l  
mutagens and c a r c i n o g e n s  a r e  i n c a p a b l e  of i n o u c i n g  such a b e r r a t i o n s .  i n  
a d d i t i o n ,  t h e  age d i s t r i b u t i o n  of canc3r  ir: uiar, and o t h e r  l i n e s  of e v i d e n c e  
i n d i c a t e  t h a t  t h e  i n d u c t i o n  of  c a n c e r  is a n x i t i - s t a g e  p r o c e s s .  On t h i s  
b a s i s ,  i n s o l u b l e  a l p h a  e m i t t i n g  nwarz p a r t i c l e s "  whit?, can a c c l m i l a t e  2nd 
persist a t  tumor s i t e s  a n d  *&IiCh g i v e  r i s e  t a  on ly  a S m t  one alpha h i t  p e r  
c e l l  p e r  day would be v e r y  e f f e c t i v e  a g e z t s  o f  c a n c e r  ind9ctior-i .  
r e a s o n s  (and f o r  o t h e r  c o n s i d e r a t i o n s  d i s c u s s e d  L? t h e  e n c l o s u r e s )  very smll  
burdens o f  i n s o l u b l e  a l p h a  p a r t i c l e s  a t  t h e  s i t e s  or k u m n  timors wh?ic'i 
t y p i c a l l y  e x h i b i t  ma l ignan t  ce l l s  w i t h  g r o s s  chromosome a b e r r a t i o n s  shou ld  be 
t h e  prime c a n d i d a t e  a3 t h e  c a r c i n o g e n i c  a g e n t  o r  e s s e n t i a l  c o c a r c i n o g e n .  

Fo r  t h e s e  

The m i c r o d i s t r i b u t i o n  o f  n a t u r a l  and p l l u t a n t  a l p h a  e n i t t e r s  a t  t h e  g e x  
Cel:S and tm9r s i t e s  i n  rnarmals and in m a n  can be 2nd s h o u l d  be deter-- , ined 
e x p e r i m e n t a l l y .  T h e r e a f t e r  t h e  l r p l i c a t i o n s  of t h e  o5se rved  ~ S s t r i b u t i o n s  G?!? 

be  a s s e s s e d  i n  terms of  a l l  r e a s o n a b l e  cance r  models based  on known a l p h a  and 
o t h e r  kLgh-LET r a d i a t i o n  i n t e r a c t i o n  e f f e c t s  and cellular r e s p 3 n s e s  t o  such 
e f f e c t s .  
emitters based on t h e  orgm burdens and t h e  a v e r a g e  a l p h a  dose i s ,  a t  b e s t ,  

Pas t  and p r e s e n t  p r a c t i c e s  of a s s e s s i n g  h e a l t h  e f f e c t s  of  a l p h a  
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o n l y  a c rude  a n d  e m p i r i c a l  approach .  
o u t ,  a l l  estimates o f  g e n e t i c  e f f e c t s  and cance r  r i s k s  a t t r i b u t a b l e  t o  a l p h a  
emitting p o l l u t a n t s  w i l l  i n v o l v e  s e r i o u s  u n c e r t a i n t i e s  a n d ,  f o r  r e a s o n s  s e t  
f o r t h  i n  t h i s  s t a t e m e n t  ana a t t a c h m e n t s ,  my very  g r e a t l y  u n d e r e s t i m a t e  t h e  
consequences.  
Denver and e l s e w h e r e  are b e i n g  exposed t o  such  r i s k s ,  s e r i o u s  e x p e r i m e n t a l  and 
e p i d e m i o l o g i c a l  s t u d i e s  a r e  u r g e n t l y  needed. 
s t a n d a r d s  based on i n a d e q u a t e  ev idence  and q u e s t i o n a b l e  a s sumpt ions  no longer 
w i l l  do. 

U n t i l  t h e  e s s e n t i a l  r e s e a r c h  is  c a r r i e d  

Nox t h a t  large numbers of peop le  i n  t h e  w e s t e r n  s u b u r b s  of 

R i s k  e s t imtes  and exposure  

The f o l l o w i n g  two items a r e  appended t o  t h i s  b r i e f  s t a t e m e n t  t o  p r o v i 3 k  
f u r t h e r  d i s c u s s i o n  of t h e  s p e c i f i c  i s s u e s  a d d r e s s e d  above and r e f e r e n c e s  t o  
t h e  p e r t i n e n t  p u b l i c a t i o n s .  

1 .  E .  A .  Yartel l  t o  U.S. Environmentzl  P r o t e c t i o n  Agency, "Commer?ts 02 

'Proposed Guidance on Dose L i m i t s  f o r  Pe r sons  Exposed t o  T r a n s u ~ a ~ i i m  E l e E e n t s  
i n  t h e  E n v i r o m e n t , '  Report  o f  t h e  U . S .  E n v i r o n z e n t a l  P r o t e c t i o n  Age-?]', 
September 1977 , "  211 Pebrua ry  1978. 

2 .  
S c i e n c e s .  
E m i t t i n g  'Warn P a r t i c l e s . ' "  

E .  A .  M a r t e l l ,  J u l y  2 2 ,  197; s t a t e E e n t  t o  N a t i o n a l  Academy o f  
BEIR C o r n i t t e e ,  "Bronch ia l  Cancer i n  C i g a r e t t e  S~ckers from Alphc 


